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The Wisconsin Research and Development Center for Cognitive Learning 
focuses on contributing to a better understanding of cognitive learning by 
children and youth and to the improvement of related educational practices. 

The strategy for research and development is comprehensive. It includes 
basic research to generate new knowledge about the conditions and processes 
of learning and about the processes of instruction, and the subsequent develop- 
ment of research-based, instructional materials, many of which are designed for 
use by teachers and others for use by students . These materials are tested and 
refined in school settings. Throughout these operations behavioral scientists, 
curriculum experts, academic scholars, and school people interact, insuring 
that the results of Center activities are based soundly on knowledge of subject 
matter and cognitive learning and that they are applied to the improvement of 
educational practice. 

This Technical Report is from the Task and Training Variables in Human 
Problem Solving and Creative Thinking Project in Program 1 . General objec- 
tives of the Program are to generate new knowledge about concept learning and 
cognitive skills, to synthesize existing knowledge, and to develop educational 
materials suggested by the prior activities. Contributing to these Program ob- 
jectives, this project is focused on investigating creative problem solving as 
a trainable cognitive skill. The development and testing of creative thinking 
programs follows research on basic problem-solving variables in different 
situations. 
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ABSTRACT 



A three-part model conceptualizing the components of "creativity" as 
(1) appropriate creative attitudes . (2) various cognitive abilities . and 
(3) idea-generating techniques , suggests a structured approach for improv- 
ing creative thinking. Thinking Creatively: A Guide to Training Imagination , 
a program designed to develop the creative potential of Sixth-, Seventh- and 
Eighth-Grade students, incorporates many concepts and principles of this 
three-part model. It attempts to: increase students' awareness of, and 
appreciation for, change and innovation; provide exercise for creative abil- 
ities which facilitate the fluent production of original ideas; teach tech- 
niques for the systematic production of new idea combinations; and, through 
humor, to create a free atmosphere encouraging spontaneity and imagination. 

In a preliminary field test, responses to an attitude questionnaire and 
three divergent production tasks (such as thinking of changes and improve- 
ments for a doorknob) showed the program to be effective • Twenty-three Ss 
(21 Seventh- and 2 Eighth-Grade students) who studied the program in a 10- 
week creative thinking course produced 65% more ideas on the divergent 
thinking tasks (ideas which were rated as significantly "more creative") 
than 32 Seventh-Grade control Ss enrolled in a creative writing course. 

There also was good indication that the trained Ss acquired more creative 
attitudes, including confidence in their own creative ability, than the con- 
trol £s. 
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INTRODUCTION 



Stimulating or teaching creative thinking 
is generally accepted as an important goal of 
education. However, there have been rela- 
tively few answers to the obvious question: 
What do you teach when you "teach creativity?" 
In spite of considerable inherent differences 
in individual abilities, growing evidence indi- 
cates creative problem-solving skills can be 
increased (Davis, 1969; Davis, Manske, & 
Train, 1967; Edwards, 1968; Olton & Crutch- 
field, 1969; Pames, 1962). Creative indi- 
viduals appear to possess certain facilitative 
attitudes (awarenesses, sets, predispositions), 
various cognitive abilities which contribute to 
the production of new combinations of ideas, 
and they often use particular techniques for 
systematic idea generation. While strategies 
exist for strengthening genetically determined 
creative abilities through exercise (Myers & 
Torrance, 1964, 1965a, 1965b, 1966a, 1966b, 
1968), it is the attitudes and techniques which 
more clearly may be defined and taught. The 
present experiment was a preliminary field- 
test of Thinking Creatively: A Guide to Train- 
ing Imagination , a program designed to increase 
the creative potential of Sixth- to Eighth-Grade 
students by teaching appropriate attitudes and 
particular creative thinking techniques . 

Attitudes may be defined as learned, emo- 
tionally toned predispositions to react con- 
sistently, favorably or unfavorably, towards 
parsons, objects, or ideas (Klausmeier & 
Goodwin, 1966, p. 343). One of the most 
important attitudes contributing to creative 
development is simply a favorable reaction 
toward "wild," imaginative ideas, an attitude 
which would predispose S to produce imagina- 
tive ideas and be receptive to the "wild" ideas 
of others. Another important attitude conducive 
to creative behavior has been named "construc- 
tive discontent" (Pames, 1966): the notion 
that virtually any object (literary, artistic, 
technological, or even such common objects 
as thumbtacks and doorknobs) can be changed 



for the better. Also important is an apprecia- 
tion for the critical role of innovation in all 
aspects of our fast-changing society — espec- 
ially in regard to one's own future occupation. 
Finally, the attitude that we can learn to be 
more productive and more original thinkers is 
both important and teachable. 

In addition to attempting to teach attitudes, 
Thinking Creatively presents techniques for 
systematically producing new combinations of 
ideas. Most of these procedures are simplified 
forms of effective creative thinking techniques 
taught in many university and industrial crea- 
tivity training programs (Davis, Manske, & 
Train,, 1967; Edwards, 1968; Olton & Crutch- 
field, 1969; Pames, 1962), and were originally 
derived from introspective reports of highly cre- 
ative individuals. 

One of the moat basic is the PART-CHANGING 
method, an adaptation of Crawford's (1954) attri- 
bute listing procedure. The student learns to 
identify important attributes or parts of an ob- 
ject, considering each attribute as a source of 
potential improvement. For example, with an 
object as simple as a button, students learn to 
identify the attributes of size , shape, color , 
and material . By considering changes for each 
of these individual attributes, ideas for a large 
variety of buttons may be quickly produced. The 
PART-CHANGING procedure both sensitizes stu- 
dents to properties of objects and provides them 
with a simple yet effective means of innovation. 

Another technique is the CHECKERBOARD 
method, a simplification of the morphological 
synthesis technique (Allen, 1962). Students 
first list specific ideas for changing one part 
of an object along one axis o* a two-dimensional 
diagram, and specific ideas fo,* another part 
along the other axis; novel idea combinations 
are found in the intersecting squares of the 
CHECKERBOARD. For example, if students were 
asked to "invent new kinds of vehicles which 
have never before been considered, " they might 
list types of vehicle bodies along one axis, list 
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potential sources of vehicle power along the 
other axis, then examine the many idea com- 
binations occurring in the cells of the matrix. 
Since this procedure invariably produces an 
enormous quantity of idea combinations in a 
very short period of time, the production of 
totally new ideas, some of which may be sur- 
prisingly valuable, is virtually guaranteed. 

With the CHECKLIST procedure, students 
consider each item on a prepared list as a pos- 
sible source of innovation in respect to a given 
problem. For example, a history book may serve 
as a "checklist" of ideas for writing themes or 
short stories; the Yel! ,w Pages could provide 
ideas for vocational guidance or for uses and 
markets for new inventions . There also exist 
checklists designed specifically for creative 
problem solving. Thinking Creatively instructs 
students in the use of the lengthy idea checklist 
for improving objects shown in Appendix A, and 
in using the shorter, seven-item idea checklist: 

Change Color 
New Size 
Change Shape 
New Material 
Add or Subtract Something 
. Rearrange Things 
New Design 

Other idea-finding techniques include using 
deliberate metaphorical activity, i.e., asking 
how other people, or even animals, plants, and 
insects, have solved similar problems (Gordon, 
1961); proposing "ideal" or "perfect" problem 
solutions (such as having the problem solve it- 
self) , and then thinking of workable ways of 
implementing the perhaps far-fetched ideal 



solution; and thinking of how a given problem 
may be solved a hundred or thousand years in 
the future. 

In Thinking Creatively, the above attitudes 
and creative thinking techniques are presented 
to the student in such a way that he should eas- 
ily be able to comprehend and then apply them 
to a variety of short exercises in the program 
and, hopefully, to future educational, voca- 
tional, and other personal problems of his own. 
The content of the program is in the form of 
dialogue among four story characters: Dudley 
and Maybelle, a young boy and girl approxi- 
mately the age of the students reading the pro- 
gram, their pet bear Max, who epitomizes "what 
creativity shouldn’t be." and Mr. I, a backyard 
scientist-inventor who teaches the critical atti- 
tudes and techniques to the others . Throughout 
the program, the four friends attack numerous 
simple and complex problems: Mr. I explains 
the creative problem-solving procedures and 
attitudes likely to aid in solving a given prob- 
lem, and Dudley, Maybelle, and sometimes 
Max use the principles to produce specific 
problem solutions. 

Humor in the situations and dialogue provides 
a motivational vehicle intended to maintain stu- 
dents' interest as they leam. In addition, the 
humor contributes to the free atmosphere re- 
quired for a spontaneous and uninhibited imag- 
ination . . 

In sum then, the purpose of the present re- 
search was to test, in a preliminary fashion, 
the effectiveness of Thinking Creatively for in- 
creasing the creative potential of junior high 
school students by teaching them certain atti- 
tudes and creative thinking procedures . 
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